The @ 160 km “Salerno Crater“ ( Italy ) 
- RAMAN Spectra of selected Rock Samples - by Harry K. Hahn, 30.6.2021  - 


Summary : 


Raman spectra of quartz samples collected at sample site 21 near Ascea on the west-coast of Italy 
(near Sapri) provide first indication for the @ 160 km Salerno Impact Crater described in my hypothesis 


The yet unknown @ 160 km “Salerno Crater“ belongs to a larger Secondary Impact Crater Chain, which 
was caused by impacting ejecta material that was ejected by the @ 1270 x 950 km Permian Triassic 
Impact Crater (PTI), located in the Arctic Sea near Alaska, according to my hypothesis. 


(> weblink to my Permian Triassic Impact Hypothesis : > Part 1 (P1), Part 2 (P2) of my hypothesis ) 


The samples which | collected to proof the “Salerno Crater“ did not provide the same clear evidence for 
a secondary impact crater, as for example the samples from Cabo de Creus in Spain, which provided 
solid evidence for the 130 x 110 km ,,Bay-of-Lyon Impact Crater“ ( Link2 ) , that belongs to the same 
Secondary Impact Crater Chain as the “Salerno Crater“, caused by the PT Impact-Event. 

But the Raman spectra of quartz from sample site 21 at least provide first indication for a shock event. 


The shifts of the main Raman bands ( peaks ) to the lower frequencies 261, 204 and 125 cm’ (Stone 1 ) 
and to 260 and 205 cm” (Stone 2) which are visible in the Raman Spectra of these quartz-samples from 
sample site 21 at least give a first indication that the quartz was exposed to a shock pressure in the 
range of 20 - 22 GPa. The shock pressure probably was just below the treshold of 22 GPa so that the 
main quartz line at 464 didn’t shift to a lower frequency (see explanation in the Appendix at page 28) 


Quartz in the samples from the sample site 20 also show shifts in one or two of the main Raman bands 
( peaks ) to the lower frequencies 263 and 205 cm”. The microscopic images of some of the analysed 
quartz grains in samples from site 21 & 20 may provide further proof for a shock event caused by an 
impact (see page 5&6). The images show complex micro-fracture-patterns in the analysed quartz grains 
The spectra were made with a BRUKER Senterra-II Raman Microscope (wavenumber precision <0.1cm~) 


> Images of the analysed rock samples and photos of the sample sites are in the Appendix at page 24. 
> More images of all sample sites are available on www.permiantriassic.de or www.permiantriassic.at 
> General Summary of my Analysis : see Part 6 (P6) of my PTI-hypothesis (P1) / References : page 29 


In order to really verify the sample sites 20 and 21 as sites which were effected by an impact event and 
which are part of the described “Salerno Crater“ clear shock-metamorphic effects must be discovered 
in the rocks of these sample sites. This can also be done with the help of PDFs ( planar deformation 
features). However this requires careful preparation of the samples and experience in PDF-analysis. 


Therefore | want to ask scientists who read my studies to organize a professional analysis of samples 
from the center-area of the “Salerno Crater“ in order to proof it as a secondary crater of the Permian 
Triassic Impact Event as described in my hypothesis. The age of the rock is Mesozoic (up to 252 Ma old) 


Note: A shock pressure of 20 GPa exceeds every pressure caused by normal terrestrial metamorphism. 
The indicated shock pressure of =20 GPa is lower than the shock pressure that occured in other large 
impact craters on Earth. This indicates that the “Salerno Crater“ was caused by an oblique impact, and 
that the impactor which formed the crater (> ejecta of the PT-Crater) impacted with low velocity <8 km/s 


The manipulated topographic map on 
the left shows the probable position of 
the crust fragments which form Italy at 
the time of the P/T-Impact 253 Ma ago 
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~@160 km the ring structure of the crater is clearly visible 





Sample Site 21 : Stone 1_ spectral indicates: Quartz (see RRUFF_CSresults ) 
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Sample-Site 21 : Stone 2_ spectral indicates: Quartz (> see RRUFF_CS results ) 
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Indication for a shock eventare the shifts of the marked Quartz spectral lines towards 260 and 205 
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Sample Site 21 : Stone 2_spectra2 indicates: Quartz (see RRUFF_CS results ) 
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Microscopic Images : Sample from Site 21 ~ original state (no preparation for analysis ) 


Sample Site 21 : Stone 2_ spectral: - Image size : ~ 400 x 250 um 


Sample Site 21 : Stone 2: - Image size : ~ 400 x 300 pm 





Microscopic Images : Sample from Site 21 ~> original state (no preparation for analysis ) 


Sample Site 21: Stone 1_spectra1: - Image size : ~ 400 x 300 um 
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Sample Site 21: Stone 1: Sample Site 21: Stone 3: 


Image size : ~ 200 x 180 um Image size: ~ 220 x 200 um 





Sample-Site 21: Stone 3 spectra 1(crystalinclusion) indicates: Quartz 
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(> see RRUFF_CS results ) 
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Indication for a shock eventare the shifts of the marked Quartz spectral lines towards 261 and 201 (209) 


D =a 
=) = = 
©), 
©, = = 
‘i | | 
o 
So. 
# 
i=] 
). 
g 
=] 
oS. 
? 
=] 
©), 
lo 
” 
o 
o. 
wy 
” 
oS 
). 
N 
o 
o 
So. 
oS 
” 
=] 
Ww), 
in 
N 
=] 
So. 
wy 
N 
= 
Fe | 
N 
N 
| 
o 
oS. 
oS 
N 
=] 
), 
= 
= 
oS. 
© 
=] 
w), 
N 
o 
So. 
2 
=] 
i) 
~~ 
o 
=] 
uy 
1200 1250 1200 1150 1100 1050 1000 


950 


900 


850 


700 650 600 


i 


550 


500 


—487 


i NW o © = QA i) Oo wo 
p om Ww — © oo © N Oo 


The spectral lines 261 and 201 (209) 


indicate that the Quartz was exposed to 


a 


450 400 350 200 250 200 





Sample Site 21 : Stone 1_spectra2 indicates: Quartz Sugilite, Dachiardite-Na (see RRUFF_CS results ) 


The spectral lines indicate that Quartz is the most probable mineral measured inthis spectral analysis 
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Sample Site 20 : Stone 4 spectral indicates: Quartz (> see RRUFF_CS results ) 
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Indication for a shock eventis the shift of the marked Quartz spectral lines towards 205 
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Sample Site 20 :Stone5 spectral indicates: Quartz 


(> see RRUFF_CS results ) 





y-axis [ym 
30100 


61700 
Full Range 





& Overview > Cheml1 





x-axis [um] 












4.53e+07 


3.6e+07 
3.2e+07 


2.6e+07 
2e+07 
1.4e+07 
8e+06 


2e+06 
-2e+06 


-8e+06 
-1.2e+07 


-1,8e+07 
-2.2e+07 


-2,8e+07 
-3,2e+07 


-3,8e+07 
-4,.2e+07 


-4.8e+07 
-5,2e+07 


-5.8e+07 
-6.2e+07 


-6.9e+07 





® Cheml2 ® Selection view 





y-axis [pm 
30100 


Sample: 


x-axis [um] 

















E] Spectra E] List 


[® Chem 1 _® Chemi2| 





100000 


§0000 





1100 1050 


1000 


950 


900 


850 


800 


750 


600 550 


Select trace 


Plot type 

© 2D contour plot 
@ D spot plot 
© 2D pixel plot 
©30 contour plot 
©30 column plot 
©30 sphere plot 
Plot mode 


(@) Continuous andlines v 


Playback controls 


[4] [«] [> 























=| [>] [y] 








500 450 400 350 200 250 200 150 100 





} CrystalSleuth: EXTRACT_Italy_20_roetlciher stein.0_000003.0 _ x 
File Edit Mode Help 


ihi|uu| | Sale| x] elitl@| <| >| 








77 Quartz (532nm) 
77 Quartz (532nm) 
77 <) Quartz (532nm) 
76 Amicite (532nm) 
76 Quartz (532nm) 
76 Suailite (532nm) 
76 Quartz (532nm) 
75 Dachiardite-Na (532nm) 
74 Zavaritskite (532nm) 
73 Edgarbaileyite (532mm) 
73 Hilgardite (532nm) 
72 Bobjonesite (532nm) 
7? Diamond (532nm) 
< 

R060604 

Quartz 

SiO_2_ 

Piedras Parada, Veracruz, Mexico 


Indication for a shock eventis the shift of the marked Quartz spectral lines towards 263 
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Sample Site 20 : Stone 6 spectral indicates: Quartz (> see RRUFF_CS results ) 
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Indication for a shock eventis the shift of the marked Quartz spectral lines towards 263 
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Sample Site 20 : Stone 3_ spectral indicates: Quartz (> see RRUFF_CS results ) 
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84 Sodalite (532nm) R060435 
83 Sodalite (532nm) R060436 
83 Sodalite (532nm) RO060354 
83 Sodalite (532nm) RO040141 
a3 Sodalite_(532nm) Rnanans OY 
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Indication for a shock event is the shift of the marked Quartz spectral lines towards 263 
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The spectral lines 263 indicates that the 
_ Quartz was exposed to a shock pressure 
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Sample Site 20 :Stonel1 spectral indicates: Calcite 
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(> see RRUFF_CS results ) 
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77 Kutnohorite (532nm) R060473 
76 Calcite (532nm) RO50048 
76 Otavite (787nm) RO50677 
75 Siderite (532nm) RO50349 
75 Rhodochrosite (532nm) RO040133 
74 Cebaite-(Ce) (532nm) R060248 
74 Calcite (532nm) Ro50009 
74 Rhodochrosite (532nm) RO50116 
74 Calcite (532nm) RO50307 
73 Calcite (532nm) R040070 
73 Rhodochrosite (532nm) RO50019 
73 Calcinhurhankite (532mm) Ramn73 OY 
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Sample Site 20 : Stone 2_ spectral indicates: Orthoclase, Microcline 
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(> see RRUFF_CS results ) 
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|_%Match: | SpectrumName: __| RRUFF ID: 
89 <) Microdine (532nm) RO50193 
89 Orthoclase (532nm) RO40055 
89 Microciine (532nm) RO50150 
88 Orthodase (532nm) RO70001 
88 Microdine (532nm) RO40154 
88 Microdine (532nm) RO50054 
88 Orthoclase (532nm) RO50367 
85 Orthoclase (532nm) R060077 
85 Labradorite (532nm) ROS50104 
84 Bytownite (532nm) RO70598 
83 Nickelalumite (532nm) RO60573 
83 Rindheimite {53?nm) Ro50546 
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Silica Bell Property, west of Hope, British Columbia, Canada 


Sample Site 19 : Stone 1_spectra 1 ( white crystal inclsion ) indicates: Microcline , ( Quartz ? ) 
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Sample Site 18 : Stone 2_ spectra 1 (dark mineral) indicates: Dolomite, Sahamalite-(Ce) ( RRUFF_CS) 
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} CrystalSleuth: EXTRACT _Italy_18_zerfetzter basalt.0_000000.1 _— x 
File Edit Mode Help 
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51 <) Dolomite (532nm) R040030 
51 <) Sahamalite-(Ce) (532nm) RO080043 
51 Dolomite (532nm) RO50357 
50 Dolomite (532nm) RO50241 
49 <) Alumohydrocalcite (532... RO70516 
48 <) Lokkaite-(Y) (532nm) R06 1092 
48 Dolomite (532nm) RO50370 
47 <) Guildite (532nm) RO70734 
45 <) Dundasite (532nm) R060760 
45 <) Fizelyite (532nm) RO060175 
45 Dundasite (532nm) ROS0038 
45 <) Nesquehonite (532nm) RO50639 
44 Alumohverocalcite (532nm) ROK1NAT CY 
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Sample Site 18 : Stone 1_spectra 1 (dark mineral) indicates: Dolomite ,Sahamalite-(Ce) ( RRUFF_CS) 
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Ce CrystalSleuth: EXTRACT_18-A-B(IT)_dunkel(black).0_000000.0_NK_G1 
File Edit Mode Help 
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File Manager | SpecEdit Raman Library | x-Ray | 





<) Dolomite (532nm) RO40030 


57 
57 Dolomite (532nm) RO50357 
56 Dolomite (532nm) RO50241 
53 Dolomite (532nm) RO50370 
48 Nesquehonite (532nm) RO50639 
48 Dolomite (532nm) RO50272 
45 Rosasite (532nm) RO50294 
4 Lokkaite-(Y) (532nm) R06 1092 
44 Kimuraite-(Y) (736nm) RO50586 
44 Smithsonite (532nm) RO40035 
44 Smithsonite (532nm) RO40051 
43 Nalomite (532mm) Rasni79 CY 
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Sample Site 18 : Stone 1_spectra 2 ( dark mineral) indicates: Dolomite, Sahamalite-(Ce) ( RRUFF_CS) 
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si CrystalSleuth: EXTRACT_18-A-B(IT)_dunkel(black).0_000007.1_NK_G2 
File Edit Mode Help 
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File Manager | SpecEdit Raman Library | x-Ray | 










jahamalite{Ce) (532nr 


73 <) Dolomite (532nm) RO40030 


73 Dolomite (532nm) RO50357 
72 Dolomite (532nm) RO50241 
69 Dolomite (532nm) RO50370 
67 Alumohydrocalcite (532mm) R070516 
65 Nesquehonite (532nm) RO50639 
64 Dundasite (532nm) RO060760 
64 Dolomite (532nm) RO50272 
64 Lokkaite-{Y) (532nm) R06 1092 
63 Tengerite-(Y) (532nm) RO60480 
61 Kimuraite-(Y) (736nm) ROS50586 
41 Rasasite (532mm) Rosn704Y 
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Search | 
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Sample Site 18 : Stone 1_ spectra 3(red mineral ) indicates: Dolomite, Sahamalite 
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cm CrystalSleuth: EXTRACT_18-A-B(IT)_red.0_000000.0_NK_G2 
File Edit Mode Help 
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File Manager | SpecEdit Raman Library |x-Ray | 





66 Znucalite (532nm) RO70483 
65 Faizievite (532nm) RO70221 
65 <) Dolomite (532nm) RO40030 
65 Rinkite (532nm) RO50229 
65 Gratonite (532nm) RO60956 
65 Derbylite (532nm) RO70382 
65 Ixiolite (532mm) RO70495 
65 Sonolite (532nm) RO70752 
65 Yuksporite (532nm) R060818 
65 Imiterite (532nm) RO80014 
65 Tengerite-(Y) (532nm) R060480 
44 Stillwellite{Ce) (532nm) Rnano11 
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Search 
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Sample Site 17 : Stone 1_ spectra lindicates: Calcite (> see RRUFF_CS) 
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P} CrystalSleuth: EXTRACT_17-IT_messung1.0_000000.0_NK_G2 
File Edit Mode Help 
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<) Calcite (532nm) RO40170 
94 Rhodochrosite (532nm) ROS50116 
93 Siderite (532nm) ROS50349 
92 Calcite (532nm) RO50048 
92 Paraspurrite (532nm) RO60707 
92 Calcite (532nm) RO50307 
91 Rhodochrosite (532nm) RO40133 
91 Kutnohorite (532nm) R060473 
90 Siderite (532nm) RO040034 
90 Calcite (532nm) RO50127 
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Sample Site 17 : Stone 1_ spectra 2 indicates: Calcite, Paraspurrite (> see RRUFF_CS) 
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EE} CrystalSleuth: EXTRACT_17-IT_messung1.0_000004.0_NK 
File Edit Mode Help 
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82 <) Calcite (532nm) RO40170 
82 Kutnohorite (532nm) RO60473 
81 Motukoreaite (532nm) RO70337 
80 Siderite (532mm) RO50349 
79 Rhodochrosite (532nm) RO50116 
77 Calcite (532nm) RO50048 
77 Siderite (532nm) R040034 
77 Cebaite-(Ce) (532nm) RO60248 
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76 Calcite (532nm) Ro50009 
76 Rhodachrnsite (532mm) rnaniz3 «OY 
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Sample Site 22 : Stone 1_ spectra lindicates: Calcite, Paraspurrite (> see RRUFF_CS) 
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} CrystalSleuth: EXTRACT_Italy_22_stone with white crystal bands.0_000003.0 = 
File Edit Mode Help 
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<) Calcite (532nm) ROSO307 
95 <) Paraspurrite (532nm) RO6O707 
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95 Calcite (532nm) RO40170 
94 Calcite (532nm) ROSO127 
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93 Calcite (532nm) ROS50048 
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Sample Site 23-B : Stone 1_spectral1 indicates: Bokite etc. (see RRUFF_CS results ) 
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Ce CrystalSleuth: EXTRACT_5-B (23-B Italien).0_000000.0_NK_G1 
File Edit Mode Help 
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78 Chalcopyrite (532nm) ROS50222 
78 Antimony (532nm) RO50654 
78 Pyrargyrite (532nm) RO50290 
78 Tochilinite (532nm) R060887 
78 Pavonite (532nm) RO70566 
78 Aqualite (532nm) RO70413 
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Appendix 1: Photos of rock samples from sample sites 21-B and 18 to 23 > see next page ! 
Note: Photos of all Samples Sites 18,19, 20, 21-B,22 & 23-B and other sample sites 


are available on my website. > see weblink: Sample Sites "Salerno Crater" 


The manipulated topographic map on the left shows 
the probable position of the crust fragments which 
form Italy, at the time of the P/T-Impact =253 Ma ago 
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Photos of the Samples Sites 
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Appendix 2: A short overview: The Raman bands ( peaks ) of Quartz shocked with 22-26 GPa 


In order to verify a sample site as an impact site or impact structure, shock-metamorphic effects must 
be discovered in the rocks of the sample site. This can be done by different methods. 


For example with the help of PDFs ( planar deformation features ) which are visible in the quartz with 
the help of a microscope. However this requires careful preparation of the samples and expertise. 


Another, easier method, is the use of a RAMAN microscope. Micro-RAMAN Spectroscopy on quartz 
grains in the samples can provide the first evidence for a shock event, that was caused by an impact. 


Mec Millan et al. (1992) and others have shown that the main RAMAN-peaks of Quartz shift towards 
lower frequencies if the Quartz was exposed the a shock-pressure > 15 GPa. > see diagram below 


The shift of the main quartz RAMAN-peaks can be used to identify quartz that was shocked by an impact 
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Quartz shocked with 22 GPa and 26 GPA shows shifts of the main RAMAN-peaks of 1- 4cm’ to lower frequencies 


Appendix 3 : Raman spectra of (W) weakly-shocked & (M) moderately-shocked Alkali-Feldspar 


Weakly shocked alkali feldspar mainly 
developed irregular fractures and 
nature" undulatory extinction. Note that the 
Raman-lines 210 and 765 are missing in 
the w-shocked feldspar, and = an 
= additional line at = 150 appears. 
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